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NATTONATL, ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

EFFECTS OF A J34 TURBCJET ENGINE ON SUPERSONIC
DIFFUSER PERFORMANCE

By Milton A. Behelim and Gerald W. Englert

SUMMARY

A translating cone inlet with a variable bypass was Investigated at
Mach numbers of 1.6, 1.8, and 2.0 when operating with both a choked exit
plug and with a J34 turbojet engine. A comparison of inlet performance
with the plug and with the engine showed that the most Important differ-
ence was increased inlet subcritical stability with the engine. Total-
pressure recovery and diffuser-exit profiles were essentlally unchanged.
As buzz started, the total-pressure amplitude at the compressor face
station and its rate of change with diffuser air-flow ratio were about
the same with the engine as wlth the plug, but the frequency with the
engine was as much as twice that with the plug. '

INTRODUCTION

In determining supersonic-diffuser performance in wind-tunnel tests,
air flow 1s ordinarily controlled with a choked exlt plug. In reference
1, Inlet performance obtained in such & manner is compared with that for
the same inlet when operating with an actual engine. The results show
that the subcritical stability of this particular inlet was greater with
the engine thean with the plug. Therefore, 1t appears that the inlet
performance normally reported may not be exsctly that which would be ob-
tained with an engine in flight.

The tests of reference 1 were of necesslty preliminary in nsture and
no attempt was made to determine detailed effects of the englne on the
Inlet. 3Because it was shown that the effect of an engine may be impor-
tant, the scope of the program wes increased. The Mach number range in-
vestigated was extended end detailed effects of spike translation and
bypass operation were determined. Refinements were also made in instru-
mentation, especially in transient-pressure plckups. Results of this
expanded investigation in the Lewis 8~ by 6-foot supersonic wind ftunrpel
of the effect of a turbojet engine on the performance of a supersonic
inlet are presented and discussed in this report. An analysis of the
engine performance and the effect of the inlet on the engine is reported

in reference 2.
1 H\\(‘LASS!HED
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SYMBOLS
The following symbals aré used in this report:
M Mach number

P total pressure = . S o T

R over-all radial distance from hub to case at station 3

r radlal distance from hub at station 3
W mass flow
61 cowl-lip-position parameter defined as angle between axis of spike

and line jolning cone apex and cowl lip

65 conlical shock angle

Subscripts:

b station at bypass control door

0 conditions of free stream in maximum-capture area of inlet
2 station upstream of bypass slots

3 compressor face station

Superscript:

' local pressure

APPARATUS AND PROCEDURE

A sketch of the nacelle showling the plug and the engine installations
with the diffuser is given in figure 1. Although the J34 engine has e
comparatively conservative design and was not intended for supersomic
flight, it was used for these tests because 1t was readlly available and
small eanouvgh to avold tunnel blockage.

The angle 61 could be varied from 53.6° to 38.4° by translating the
forward section of the centerbody without internal contraction at any
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position. The four spike positions that were investigated in detail,
91 = 510, 46°, 42.60, and 38.49, correspond to positions where the ob-

lique shock would intersect the lip at Mach numbers 1.6, 1.8, 2.0, and
2.4, respectively. The flow-area variations through the diffuser for
these spike positions are shown in figure 2.

Inlet-engine matching could be controlled either with the trans-
lating spike or a bypass. Engine bypass air was bled through slots in
the subsonic d&iffuser wall into the cavity between the diffuser wall and
the nacelle skin. From there the air was returned to the free stream
through a hinged door in the nacelle skin.

Air flow through the engine was computed from the nozzle totzl
pressure, temperature, and sonic area, minus the fuel flow. The mass flow
at the exit of the diffuser for the cold tests was determined from the
plug sonic ares and the static pressure and area just upsiream of the
rlug. 3Bypass alr flow was computed from the sonic discharge area and
total pressure.

DISCUSSION OF RESULTS
Basic Diffuser Performance

The pressure-~recovery - air-flow curves of the diffuser when oper-
ating with the plug and with the engine while the bypass was closed are
presented in figures 3(a) to (d). For some spike positions where buzz
occurred, the inlet became stable again when the mess-flow ratio had
been reduced to lower values. (The stability limits in these cases will
be referred to a&s the upper and lower stability limits.) Stability at
the high Mach nunmbers was best with the oblique shock within the cowling
(high values of 61), but the recovery was low. The inlet was more stable

with the engine than with the plug. The critical recovery of this inlet
with the oblique shock at or upstream of the cowl 1lip was good. At a
free-stream Mach number of 2.0, for example, the losses were only 4 per-
cent greater than the theoretical shock losses. The pressure recovery
was essentially the same with the plug as with the engine except where
the stability had changed.

For the data of figures 3(e) to (h), the bypass door was opened a
constant amount. Because the air flow presented is that downstrean of
the bypass system (compressor-inlet station) and since bypass air flow
varies directly with diffuser recovery, the supercriticael mass flow is
not constant. Again, as with the bypass closed, stability was greater
with the engine than with the plug. Recovery was the same with the en-
gine as with the plug except where stebility had changed.
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The curves of figure 4 indicate the alr flow spilled by the bypess.
The scatter of data at a given Mach number is probably due to changes in .
profiles at the bypass slots. An analysis of data in figures 3 and 4
indicates that opening the bypass resulted in little measureable change
in inlet pressure recovery for comparable capture mass-flow ratlios and
narmal-shock positions.

The total pressure of the air at the bypass exlt 1s of interest
since 1t is an indication of the dreg assocliated with this method of
inlet-engine matching. This total pressure was not only dependent upon
the average pressure recovery of the inlet but was also sensitive to
the velocity profiles in the diffuser because the bypass slots were lo-
cated in the outer subsonic diffuser wall. These profiles varied as the
oblique-shock position relative to the cowl lip was varied. PFor this
inlet, the measured total pressure at the bypass exit varled from 68 to
78 percent of the diffuser discharge total pressure at critical operation
as 8; was varied from 519 to 38.4°, respectively, and gradually increased

for all ez's to about 80 percent as the inlet flow became subcritical.

3828

Inlet Stabllity

The inlet-stebility limits with the Dbypass closed are shown in fig-
ure 5. The variations of supercritical mass-flow ratio with 63 and

91 = Gs for the different Mach numbers are alsc indicated on the figure.

The influence of the engine on the inlet was to lncrease the region of
stability. Although there was inlet buzz at = Mach number of 1.6 with
the plug configuration at messs-flow ratios less than 0.6, the inlet was
stable with the engine to mess-flow ratios of 0.4 (the minimum ailr flow
investigated).

Although the cause of buzz could not be determined in all cases,
schlieren photographs indicated that at Mach numbers of 1.6 and 1.8
buzz occurred with the vortex sheet near the cowl inner surface (ref. 3).
At Mach 2.0 cone surface boundary-layer separation was qulte extensive
(as would be expected from ref. 4) and it, rather than the vortex sheet,
may have been the cause of buzz in some cases., In particular, with
91 < 85 the vortex sheet was still outside the cowling &t the upper sta-

bility limit.

The change 1in stability limits with the plug configuration caused
by opening the bypass 1s shown in figures 6(&? to {c). Opening the by-

pass destabilized the inlet for 8ll Mach numbers in the range investi- -
gated. At Mach numbers of 1.8 and 2.0 the upper stability limits were
essentially unchanged, but at a Mach number of 1.6 this limit was ex-

tended to considerably gresater _ez‘s. The lower stabllity limit wes .

appreciably less at all Mach numbers.
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The comparison between stebllity limlts for the engine configuration
with the bypass opened and closed is given in figures 6(d) to (£)}. The
destabilizing effect of the bypass is again apparent; however, the mag-
nitude of the effect is considerably less with the engine than with the
plug configuretion. At a Mach number of 1.6, buzz did not occur over
the range of mass-flow ratio investigated (to 0.6 and 0.4 with the bypass
opened and closed, respectively), and at Mach 1.8, the narrow region of
buzz extended over a larger renge of 91 with the bypass opened than

closed., The destabilizing effect was small at Msch 2.0.

Buzz Amplitude and Frequency

The total-pressure amplitude and the fregquency of buzz at the com-
pressor face station are presented In flgure 7 for both configurstions.
Additional amplitudes at other stations through the inlet and engine are

.gilven in reference 2. Static-pressure amplitudes variled with air flow

in about the same manner as shown for the total pressures.

Although buzz started at hlgher capture mass-flow ratios with the
plug than with the engine, the amplitudes neer the start of buzz were
gbout the same and lincreased with decreasing air flow at approximstely
the same rate. Opening the bypass had little effect on buzz ampiitude
except where stability limits had changed appreclsably.

With the engine, the frequency at the start of buzz was as much as
twice that with the plug. Opening the bypass while operating wilth the
plug increased the buzz frequency, but with the englne the freguency
change was negligible. ’

Diffuser-Exit Profiles

A sampling of the pressure recovery profliles at the diffuser exit
is shown in figure 8. The profiles in figure 8(a) were obtained with
the plug while the-bypass was opened end the spike was positioned for
61 = es. With this perticuler design of the bypass, the profiles were

not quite symmetrical. The operating condltions of the lnlet were se-
lected so that these proflles can be compared with those for similar in-
let conditions during operation with the engine. For the profiles with
the engine (fig. 8(b)), the bypass egain was opened and 63 = 6g. The
inlet mass-flow ratioc (which was dependent upon engine speed) was as close
to critical operatlon as possible without exceeding rated engine speed.

In general these profiles were similar to those with the plug. At this
particular survey diameter, however, they were slightly more nonsymmetri-
cal than with the plug.
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For the profiles in figure 8(c), the bypass was closed and sgain
the inlet was as close to critlical as possible without exceeding rated
engine speed. With the bypass closed the profiles at similar inlet
operating condltions were identlcel for the plug and for the engine, and
therefore the data for the plug sre not presented. As the supersonic
Mach number increased, the reglon of high total pressure shifted outwaerd
from the hub as it did with the bypass open. At a free-stream Mach number
of 0.12 with the engine near maximum speed, diffuser recovery and air-
flow distribution were slightly better with the bypass open than closed.
Further improvements probably could be made by redesigning the structure
of the bypass air-flow passage. :

The change 1n profile with spike position as critical inlet opera-
tion was maintained at & Mach number of 2.0 is shown in figure 8(d).
As the spike was extended, the region of high total pressure shifted
outward from the hub.

Variations in profiles with normal-shock position for 64 = 85 at
Mach 2.0 are shown in figure 8(e). 1In changing from supercritical to
subcritical operation, the reglon of high total pressure shifted inward
from the compressor casing.

SUMMARY OF RESULIS

A translating spike inlet employing a variable bypass was tested at
Mach numbers of 1.6, 1.8, and 2.0, both with a choked exlt plug and with
& J34 turbojet engine. The resulits were as follows:

1. Under stable conditions, total-pressure recovery and diffuser-
exlt profiles were essentially the same with the plug or the engine
configuration,

2. Subcritical stability was greater with the engine than with the
plug.

3. The stable range of suberitical capture mass-flow ratic was less
with the bypass opened than closed, but this decresse was lesp with the
engine than with the plug.

4, Regardless of bypass position, the total-pressure amplitude at
the diffuser exit at the start of buzz and its rate of change with mass-
flow ratio were about the same with the plug as with the engine.

3828



828%

NACA RM E55I21 L 7

-

5. With the engine, frequency at the start of buzz was as much as
twice that with the plug. Opening the bypass increased the frequency at
the start of buzz by as much as one-half with the plug, but with the en-
gine the change was. negligible.

Lewis Flight Propulsion Leboratory
National Advisory Committee for Aeronautics
Cleveland, Ohio, September 22, 1955

REFERENCES

1. Nettles, J. C., and Ielssler, L. A.: Investigation of Adjustsble
Supersonic Inlet in Conmbination with J34 Engine up to Mach 2.0.
NACA RM ES54H11, 1954.

2. Beke, A. L., Englert, G. W., and Beheim, M. A.: Effect of an Adjustable
Supersonic Inlet on the Performance up to Mach Number of 2.0 of a
J34 Turbojet Engine. NACA RM E55I27, 1955.

3. Ferri, Antonio, and Nucci, Louis M.: The Origin of Aerodynamic Insta-
bility of Supersonic Inlet at Suberitical Conditions. NACA RM
L50K30, 1951. . )

4. Nussdorfer, T. J.: Some Observations of Shock-Induced Turbulent Se-
paration on Supersonic Diffusers. NACA RM E51126, 1954.



5 R 1
s [ 3 A e ladl IIA
- . - o - nwe rmk 1] oy [
et | H Htaci) BE: BT BN |

17.44" e ey T e
, .. N : . TR TR R PR S B T I I N & Sl A I """" -
SRS R RS T O S R O (R Fas TN xu P (ML E S ‘M"U

Station 0 2 3

(a) J34 Turbojet installatiom,

Btetic-pressure survey

;‘L“;_j”*" HEXA b
5 e

ixtd (EE T
LE A

A N ek

TR PTL R R L P
G D T ([ aeettir (T L A TR

(b} Exit-plug installation.

Figure 1. - Raceolle configmrations.

TEISSE KH VOVN




TAffuser annuler flow area, Bq Tt

- CN-2

g2ec

TEISSH WH VOVH

) * )
2.2
—
2- /,
/ :
1.8 //
yd
oY
4
‘.'J
| J(Befect of shoulder on spike)
1.3 8 16 24 32 40 48 56 ’

Distance from cowl 1lip, in.

Figure 2, - Diffuser flow-ares variations.




Total-pressure recovery, P:,)/l"0

L NACA RM E55I21

ek - e
st Btk A
T T i i iy i
1= 11iraH T +t T 1y B3
(a) Bypass closed. Cowl-lip-position parameter, 51.0%. (Shock on lip at
1.0nm
Hini: U H HHEHT
LR iR ittt
IR EaTE H Jii
AE '_;hvwﬁLJ" AL TRE 1T
e b I ¢
- S it e it .
FIH
s s
.8 =
B E EHRI
;_h:. il i i i
7l 3 Ll i
(b) Bypass clossd. Cowl-lip-poeition parameter, 46.0
1.0 sz T o
P e B T TN
i s HHHEET i3 i < Ei
S L - : :
F i i E & H 4
R-1- = B IR HH
: i i oy :
e Ji: R RH T i ] iy 2 HE
: t iH 7 - it 1 He
i i nff §
-5 T = i ] Hi
a2 H H HHE - HH H :
T HH R TR TR il
ETHE H H £ [11H L
- H T 1 ] 1 -] trg £
: sifmna L 3 i il e ek ] L
i i G R il HY mel i
{c) Bypasa closed. Cowl-lip-position parameter, 22.6°. {Shock on 1ip at ‘HO = 2.0.)
1.0 53 T '
i i T T T T | i
B Saiiias i B T Soirera Preoe-stream
T T ; i LT i HE: Mzch number,
il B 5 ;] iR o 2,0
-8 i : in 7 T g 1.8
: s e R R S
i e s e T - Open symbols With plug
T H HH S0lid symbols With engine
QB i Tl 5! Talled symbols Puzx
. g i L Stability
o B B H lmits for -~
i f' | Plug
Ht £ 2 H q Tt Engine
peiditii 1t itk L <
*J5 « .5 [:] 9 1.0 1.1

Diffuser-exit mass-flow ratio, LA

(a) Bypass closed. Cowl-lip-position parameter, 38.4°. (Shock on 1lip at Mg = 2.4.)
Figure 3., - Inlet performance with plug and with engine.

3828



828¢<

CN-2 back

NACA RM EB5IZ21

~ 13 -
1.0
R e
2 e has - ~
: H = H
.9 T : i
: 5 H HHHE
FHHT o EE :
== 3 B H
. o 5 i :
H ]
7 s
(2) Bypass closed. Cdwl-lip-position parameter, 51.0°%. (8hock on 1ip at My = 1.6.)
1.0 ; =
E:E in E
Y EEcisiie it :
= = ai N 3 3 = H
e i i
o i i * 1
.
] h H 3: b = H
- =Y E = H =
& i
[ HH
2 e
g -
[ (b) Bypass closed. GCowl-lip-position parameter, 46.0°. (Shock on 1ip at My = 1.8.)
@
1.0
g HE i i
o H :E
B : i
& S
o gigf fErnaind
nl . q 3
o H H
& 22 R
i
.8
H : E
i : :
i H
-7 o
(e) Bypass closed. Cowl-lip-position parameter, 42.6 . (Shock on lip at My = 2.0.)
1.03 m
i H HHE Free-strean
i HHTHR B Mgch number,
J_u’r- _‘ = HO
o E e H H ] 2.0
.9 5 £ o = = = a 1.8
B i : 3 1k
e : H H HEH Open symbols With plug
H Solid symbols HWith engine
8 H H Talled symbols Buzz
H i Stability
35 limits for -
H 5 H i Flug
Engine
7, ] H L :
- R} R N 1.0 1.1

({4} Bypass closed.

- -7 .8
Diffuser-exit mass-flow ratio, wy/w,

Cowl-lip-position parameter, 38. ° .

(Shock om 1ip at My = 2.4.}
Figure 3. - Inlet performence with plug end with engine.




NACA RM E55I121

gzee » '

-
-
+ T 13 AR n
et e ol e p
e e TY e =L 4 o pany
R e r=3 - I S "
- A —-ped
e R L e erng freprewe : 13
PR PR S e e ry
[opeaprsigiiuriun: ppaia R : s T
Saluan ey SSUR AN s v ™ > t -
ikt g e S erdvass Il s T N e
.20 et yppa il u W B a5 0%

42.6
38.4
|
f
1
1
l_

Cowl-~lip-position 1

perameter,
91,
deg
51.0
46.0

it
i

1H!

T

-
-

pAYRgiiggdie

.25

120

'ls

1.00

12

B
LIRS
1
m -
=
-0 O -
Al
[ 4>
ra #
-
-0 o . ;
mm (8] +—+ iy -
-W.m = n g . -
et - Lt -
+ } e T . o
Tt . Lt 7 ! "
- . + s rerr
L - LA 3 T e T borc PN U PO P SO :
111 T iy : o ] R i e o i 1—3
ot . : 111 Lt < ¥ e SRR LI Sin TR e
Y LA s 11 A bl L - S i
T 198 DI 3 M T Lt 1 I ) - LA S e LT -
A28 T R Tt P I e T R Y S S 4
n B 03¢ IR L R 1 T B T . o - f LA R I et
(RE AR AR 3 z T T W + e VAL AT LA P : T
: Hhrww Tt 1Y f 1 T b0 L N B RO T AP VR 2L et - T
* NN} o : T T 1 WD AW e Tt P
T = ry T n L s jcaon g SIEERRE A RANY Y R Aty ] I
vl e N AR A R 1) (IO SO A P ity waltr U 3 B N B L bl Wadion ¥ raleri A
[e7] % @ [od] r~ r~
. L] - L] L]

om\mm ‘L£1oA009a oumssaxd-1830]

Bypass mass-flow ratio, w,/wg

Figure 4. - Variation of bypass alr flow with diffuser
recovery.

.10



L

828¢

NACA RM ES5IZ1

Capture mass-flow ratlo, wn/wy

1.0 - ——F
// |
——
] Open symbols  With plug
8 T . Solid symbols With englne
. Supercritlcal
sl operation
.8 V/ t4;
Stable
o <
Buzz
VAN Conlcal
-4 7 shock
Lo4 angle,
s
.2
(a) Free-stream Mach number, 1.§.
1-0 e ——
-
/V/
L L]
a
Stable
L
7 ’ Stable
7 A
N1 of 7
/ BN Buzz J
O
"ls
x4
(b) Pree-stream Mach number, 1.8.
1. -
- // | h
L /,
o g L®
o1~ "a‘ .
/ C(
£ Stable
Buzz ’ \
. ‘: \
. \\
.4
8g
"38 40 42 44 46 48 S0 52

Pigure S. - Inlet suberitical stabllity with plug and with englne.

Cowl-lip-position parameter, 6.‘ y deg

(¢) Free-stream Mach number, 2.0.

Bypass closed.




14

Capture mass-flow ratio, "2/"0

NACA RM E55I21

1.
am—— |
a——t
Smamnres’ ‘/
o . Open pymbols Bypass opened
" - 80l11id symbols Bypassa closed
. — . Supercritical
| — —O"O"‘ operation
‘/ﬂ'
= d
- o3
Stable
o] S
Buzz
«4f
L Conical
shock
angle,
j’
(a} With plug. Free-stresm Mach number, 1.6.
1. ] [—
el - —
ip / -
o J
L r
<y o
Staple % 4
_ o
’/ \\ Stable
N- v
A “Buzz
]
. !
(b) With plug. Pree-stream Mach number, 1.8.
1. —
» " —Q
3 — . b} -
-Bugz
7 h Stable
N\
N
IE . \
Le]
N
8y z
a !
38 40 42 44 46 50 S2

(e) with plug.

: 48
Cowl-lip-position parameter, Gz ,» deg

Free-ptream Mgch number, 2.0.

Figure 6. - Inlet subecritical stability with bypass opened and closed.

3828



3

[

828%

Capture mass-flow ratio, we/ko

NACA RM E55I21 o

Open symbols Bypass open
Solid symbole Bypass closed

Supercritical
operation
1.0 —
Iy
—__ _/
—/’ )
.8 — Conical—]
L— shoeck
angle,
Jé
.8
(d) With engine. Pree-stream Mach number, 1l.6.
1.0 /’
| 1
— e IS
,// D/’— /Jj
= LI | stable
.8 g ):r

Buzz

"w

'S

(e) With engine. Free-stream Mach number, 1.8.

=)
(e}
L

/
— e -~
L= o
8—43;"’,/— L
Buzz o Stable

%8

" '

38 |40 42 14 &6 48 50 52
Cowl-lip-position parameter, el, deg

. (f) With engine. Free-stream Mach number, 2.0.

Figure 6. - Concluded. Inlet suberitical stabllity with bypass opened
and closed. ’



16

o NACA RM ES5IZ1

Free-stream
Maoh number,

Yo
o 2
o 1

Open symbols With plug
S0114 symbola With engine
Talled sywbols Bypass open

]
8

- (2) Total-pressure amplitude. Cowl-lip-position paremeter, 46.0°,
g
-
L]
g
E
3
£
Iy (b) Total-pressure amplitude. Cowl-lip-position parameter, 42.6°.
3
>

(4) Buzz frequenay.

Buzz frequency, ops

(e) Buzz frequency. Cowl-lip-position parameter, 42.6°.

12

: Clpbur; masa-flow ratio, wWp/vwg
{f) Buzz frequency. Cowl-lip-posstion paremeter, 358.4°%.
Pigure 7. - Buzz cheracteristics at compressor face station.

3828



NACA RM E55I21 —— 17
ypass door
Rake 1
Rake
o
— o = O. — N — .
Py/Pq = 0.919 pi//pg - g_ggg Ko = 2%0 Station 3
.88 - "
. Wafug = 0.772 I T
|-P. = 0.888
H 1T N o Raxe
%0 A ﬂ’&E — o 1
- o 2
N [ oy
L[
(a) With plug; bypass opened; 6; = fg4.
1.02 y—r
¥y = 0.12, !50 2.0’
— 01 5%e0 — oo = 07657
_Ps/wo - 0.773 Ny .o Ps/Pg = 0.889 _ ]
.94 o = 0.861— 5 n ] bl_ﬁj 1
- } \ /] B
g B| | B [ L] ]
.85 = TEras;
'D\E = 1.6 o = 1.8
we/Wg = 0.794 —¥z/%g = 0.800—]
o Ps/Pg = 0.913 Px/Pg = C.919
i .78 ] i L Lt 1 I
P (b} With engine; bypass opened; 0; = 6.
- .98 T T T T
= 0.12,
E — :? = 535.6°—
P oo [ , =
2o /P = 0.85T N, = 1.6 M, = 1.6 0 A Mg = 2.0
£ B |- wsfug = 0.794 —ws/%g = 0.885 H Wx/wg = 0.966
8 . [ P3/Pq = 0-913 Ps/Pq = 0.305 Px/Py = 0.893
E -
e {e) With engine; bypass closed; 6, = 83 where applicable.
o .94
f g, = 51° 58
3 l'sy/ﬂgo = 1.00 p) [,
Py/Pg = 0.775
.86 =d nﬁ'{
-] = | %
-78 T 6 = 48” 8, = 42.6° | 6, = 58.4% |
| ws/wg = 1.00 ] | vwsfg =0.981—] | Iwz/wg = 0.855—
P./Po = 0.831 Py/Py = 0.893 P5/Py = 0.891
.70
(d4) Effect of changes in &; at critical operation. With plug; bypass closed » 2.0,
.94 T -
Supercritical w:,/uo = 0.808
gress 4 all Fu/Po = C.046] —L E, - E::ssla—
2= Pﬁo - 0.803
.85 ™= o.gos |
W - -
we/vo = 1.00 | wofwg = 0.966__ __p_,/;g = 0.885—] Windaill
O p¥e0 o Py/Py = 0.893 ' 80
s +/Po = 0.858 LYo T Y [ Bulse | Maxirum stable s
0 .2 4 .6 .8 1.0 0 .2 .4 .6 .8 100 .2 .4 .6 .8 1.0 O .2 .4 .6 .8 1.0 0 .2 .6 .6 .8 1.0
Radial distance ratic from hub, r/R o oa JI
235

Figure 8. - Diffuser-axit total-pressure recovery profiles.

(e] Effect of mass-flow-ratic changes.

With engine; bypass clased; 8; = 6,; Mg, 2.0.

wmass-flow ratio; PS/PO' total-pressure recovery; & , cowl-lip-position parameter.

KACA - Langley Field, Va.

My, free-stream Mach number, "5/“0' diffuser-exit






